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FLOOR COVERING 

The present invention relates to floor coverings and mqre- . - 
particularly to durable tile or sheet form -floor cove^iii^; 
.■;V made of one or more layers of polymers suitable for e ; ...^:.g:^^- 
■tis. pedestrian traffic in domestic and/, or other •;situations.;.:p|^; 
an extended period of time. 

.... Most floor coverings of this .type .are teei/on ^ 
"jb poiyvii^ , polymer. ' In more - d^t^i.1 ^^^l';^^^.: 

3V : v polymer;,risin;;is. gij^^ ^a^iq^r 
'pv 1 ' or: ii|uidK (usually wi^ Various;' other ^ .additives. •S : Uch^v^0 ; g| 
fillers^ ' ^lyirier stabilisers; - arid;; prbc^ssii^ 

spreadagifc ; paste w^xdh : ' can' 'be ' f ormed into 5 sb^s-^ :r^]|]^||g^ 
coating using knife or roller poater equipment ^nd''-^^^^ 
thermally cur ed: : e i g - by oven heating, 

:l l^ The .use of PVC does however r ais e"' s i gnif i cailt ' • .eriy r r onm^^^:^v 
problems due to the use of chlorine; and there is a.c^^^Br0^:- 
a need' for 'floor coverings based on: alternative.. ;pol 
Polyalkene polymers are generally pref erxed; .f rpm- _ an. . ;/ 
environmental: point of view but, the use of conventional v,^: : -:-; 
20 polyalkenes presents significant processing problems. and.:-:^.V, 
they are not suitable for use in floor covering manufact- 
uring facilities based on spread coating and calender ing : \ :v .:::- 
technology. In addition a particular problem in employing 
conventional polyalkene polymers in floor coverings, is that 
25 they do not provide the necessary physical characteristics 
required in the final product. In more detail floor 
coverings produced using conventional polyalkenes have been 
known to give insufficient tensile and tear strength, 
abrasion and stain resistance, and elastic recovery. 

30 

It is an object of the present invention to avoid or 
minimize one or more of the above disadvantages. 

It has now been found that a particular class of 
polyalkenes, which are produced by single site catalysed 
25 polymerisation, can be successfully used in floor covering 
manufacture based on more or less conventional spread 
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W Mel t index (m) or I, is the amount (^ ; gra^) _o f pol^ ... 
^ r esin which: is extruded in a predetermine*. per xod,of t^ne, 

15 standard Testing Method) D-1238 (190/^.16).; ; ^ ... 

;: : ! Wecular Weight Distribution (MWD) is the ratio of we^t ; 
; ■ average molecular weight (Mw) to number average molecular 
weight (Mn) ; (i.e. Mw/Mn) - 

Density, is the, mass (in grams), of 1, cubic centimetre of^ : 
20 resi n as measured in accordance with AST* D-792 standard. 

Dow Rheology Index (DRI) is an index of long chain branching 
measured by comparing the shift to the right (due to a 
longer relaxation time) , relative to a polymer resxn wxth 
zero long-chain branching (LCB) , in a plot of zero shear 
25 viscosity against relaxation time (both from a cross 
viscosity equation) . 

Other abbreviations used herein which are common in the art 
include: 

PHR - parts per hundred parts by weight of polymer resxn (or 
3 0 principal polymer resin component) . 

Suitable polyalkenes in accordance with the present 
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invention may . also .comprise a polyalkene .having a .r^latiy|ly 
narrow 'molecular weight distribution (MWD) and, a.:^^ .^^ 
■ amount- of long, chain;, branching ..'and .proc^ce^bv. -a: ,s|n^gi^|| ? g; 

t^J- catalysed • poi^^isation of.' .at..;l|ast ipne, 

;5&(S or ;c^liS 7 . aikene.^a^n^ .^™^)£°^ 2 ?S^ 
ConyeriieSby}^ 

181:; 'b^^cipoii^isa^onf^f '^t^-pr^mo^ 

;iSli ffes^/lS^^cff;.^^^' ^^l^S^W 
SHI-' . atpms^aiidp a^s^n^/li^ 

'having 'ir^ 
■f| j:. ' design ; fle*ihi^^ 

^^ ■'. with/ particular' 'de^ireia\ c'pia^ataons ' pf ph^s^ica'^.,-..- '-■ 

characteristic^. . In" general --fcjble^^ . iMeaV^^.-i^o.y" ^"^"im^^^^l: 
3f|| ' percent of I' said' ^.second 'monomer .J; ' It Vlii of; course^ ;ii^;;;^v-.g: . ; 
• :':!S understood that 'where cyclic alkenes are; • used . 'these, may^ hawe. ' . : , 

more toan ; one .carbon ;.ring and thiis: ; include bicyciip ap^^i' 
'A.\~t tetra-cyclic alkenes such as norbornene and 'V "•^••':.C 

. '.. ;' tetracyclododecene. . ''f * -;• :'.-^ ; .?' ; v.. ; ; ' 

^Va.' In another aspect the present invention provides a sheet. . ... , . 

••".■■$6 material suitable for use in' or as a floor covering andj J;/.'.','..- 
comprising a polyalkene' resin in intimate admixture with prve 
or more additives selected from a filler anp^a -spread .. ; .>. ■ 
coating processing aid, wherein said, polyalkene' resin- has: ^ '■: 
relatively narrow molecular weight distribution (MWD) , 
25 preferably less than 3.0, and, a small amount of long chain 
branching and produced by single site catalysed 
polymerisation, and having the following characteristics:- 

a) . Melt Index (MI) of from 0.1 to 100 

b) Density of from 0.86 to 0.97; and 

30 c) a DRI of from 0.1 to 6, preferably 0 . 4 to 5.5. 

One of the very versatile features of metallocene catalysts 
is the range of comonomer which may be incorporated into 
polymeric chains by using such catalysts in the single site 
polymerisation of alkenes. Metallocene catalysts are, for 
35 example, capable of incorporating into polymer chains cyclic 
monomers, advantageously polycyclic monomers, including 
cyclic monomers such as norbornene ( C 7 H 10 ) - Thus , for 
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* ki * to : incorporate materials -sucfc ,as . 
conventional :PE. resins:. ; 



;: " i3 proV ;ided by the" 'present iny^n^^ 



to. 



:;,I5 



2.0 



25 



30 



The new-sheet- ;iric 

'■ hK i£ : £tii: 'fxSSa^r idvantage ^ 

^^^m ^: Jin,: «» *"= t E < mis?s.iBS 

dielectric surrace -o tor*. _ ± ajja^oSh^SWi;™;: 

i=a3 e product - T*l possiiii to bui^- : 3^»5 

each- with its =*n image. ,it^ P l:3 , n(J 

wlth » ^ ; u ;*r us 5 ; 472 «v 

conventional resxns, is expx 

«- o nf using polymer prepared using metallocence- : 

derived catalysts ^ ae tallocene catalysts permts 

More Parti-lar ^ .he use ^ ^ and/er very 

th. incorporation ^ ^ groups may be 

VTaii: rrrvfaradditional .eans « f acilitatin, 
functionalized to px v±a elec trostatic 

■ ~ T-maaes may be created eitner vid 
im aging- Ima ^s * uncti onalizing these end groups so 

projection system or by ^ ^ ^ 

the polymer chains wixx. ^ 
pigments- 

«..r aspect the present invention provides a sheet 
M another aspect P ^ ^ ^ ^ =overing ^ 

° ate " ino a ooWa^ene resin in inti.ate admixture with at 
comprising a poiya finer, wherein said 

leas t - aaaiti ":r: : , ! l» 

polyalkene resin has a relati y 



35 
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■ Vif • distribution CMWD) and, a small amount of long chain. 

" branching and produced by single site' catalysed . • ■^^■■^ 
W polymerisation of first, linear .or branched. alOcene, „ ha^xn fe . ^. . ■ , y 

frbm iCtb' 8 carbon; .atoms -and, preferably a 
P br^ncbeUr^ 

whilst :proces^ng-aids maylbe -used f^the ' ne*\m^^ 
v-S the" .present" ^ntdlon , to- adjust .or. ac .entuate ^^.g, ytf^vVj 
S> processing^ characteristics: -such as reduced, en^rg^. ^ ^^^^1; 
rega^ents:-and/or; increased prpce^ng ;^ ? eed , % xt : • . 

^© feature of the "pol^lkene -resins. used, ; in the ; . present. ^ ^^pifr 
S« invention t*a?^ey'V^^ 

; f:»:' hereby significanily reducing environmental pr dblems^upd,. ,y 
by the' migration of; liquid plasticirers out of th^ -g;;.; ^ 

•■ and/or ' loss or; performance assoclated'-with. the.' use ^if}^^^ 
■(i'}'^5;. plastic isers. " : ^ v^^:';?^^^;:^ V" 

Nevertheless, in those cases ' where it is 
' V:" probability, then there may ^ «sed a P^^^^^a:^ 
plasticiser, and it;'is an .advantage' of the present- ; xnve^^; y, 
* that' a significantly smaller . amount of .plasticiser ^be ; ^ ; 
; used as compared with polymer resins conveniently used, rn v -y 
^" floor coverings. In a particularly preferred form of the • 
. invention there is, moreover, used a plasticiser or ; , 

" processing aid comprising a selectively polymerisable liquid 
monomer system which is substantially non-polymer isable 
25 under the sheet forming, e.g. extrusion, spread-coating or 
calendering, conditions used in the floor covering sheet 

material manufacturing process whilst being substantially 
polymerisable subsequently so as to produce a material 
substantially free of liquid plasticiser. In general the 
30 polymerisable monomer may be used in an amount relative to 
the polyal)cene resin of from 20 to 80 : 80 to 20. Further 
details of suitable plasticisers are discussed herembelow. 

in this connection it will be understood that there is 
normally used an initiator substance in order to induce 
.5 polymerisation of the monomer and which is- included together 
with the monomer in the monomer system. Accordingly m such 
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cases it. is important tha the initiator is one that is . ■ 
- ; selectively activatable i.e. is substantially macrxve -under' 
hf the- poly.olef.in .product forming, conditions but.. may • ; . ^J;^; 
i| f - subse^t^;^- activated under -suitable plastic is er ™6nj|gr 
JS;-' polymerisation yor curing. /cpnittions.. ; ■ ..; v : . 

various- foiyalkene' resins ' suitable: f ^riusf ;in;.- th^m^^i^||| 
W of :: the : "present ^ invention: iare : ;3cnown ;in: the^art, In-^ene^gii 
1 ; they^are'poauced'by : po'lymeri^ationv;^ .alkene mon^vg^^^ 

■it* (tie : ' resu&ing^o^ ^SS^ 
^ me tailSlS- po'iyolefines 

;C Such polyolefines and' processes for .their productions 

described Vin, -"inter alia,' US Patent 5 ,272, 23 6 . ■ / : //v ■■ aj| 

S Preferred pblyalkehes that may be ^^°^ d ' '^^^fJ 

copolymers^ of ethylene and an ^^^^^ s y^^l^^^^£ 

:'>•: 20 carbon ' : items/ Advantageously' from -A. tqVioy carbon. ;a|g^|^; 
for example^ propylene butene-1, or ^hexene-1, or - ay. cycl^^g.; 

# olefine/ such as norbornene ; copolymers, of .propylene;- a^: ^' 

lb: alpha-alkene - having from 2 to 10 carbon atoms, f^rj-exa^p^V 
butene-1, hexene-1 , of ' a cyclic olefine such as norharhene; 
and copolymers of 4-methyl-l-pentene and an alpha-alkene: 
having from 2 to 10 carbon atoms, for example, butene-i, 
hexene-1, or a cyclic olefine such as norbornene, 

25 Preferably there is used a copolymer containing up to 15 

mole percent of comonomer. It will moreover be appreciated 
that there may be used more than one comonomer, that is,, 
there may for example be used a terpolymer wherein are 
employed two different alpha-alkenes each having from 2 to 

30 20 carbon atoms. 

Suitable polyalkene resins that are commercially available 
from the Exxon Chemical company of USA and the Dow Chemical 
company of .Midland, Michigan, USA, are listed in Tables i 
and 2 below. 

35 Table 1 ' ^ xon ' 5 Ey '^' Resins 
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- ; y: - Product^" • - •••'v;/ v' "-^j^ K e v ?ropert i e s - - •: 

■ .. . >Exici: 30.1.7 .: ? ; ..' ; : Al ■■■ : Density,, Q . 9:0.1 , 



10 EXACT 5:008 > 





















■ ■ 3;:o^' ' 










Density 


0.880 


mi^ " ; 


; 10- tfV! 


Density-... 


■ 0-:8S5 


MI ;; ir;y.; : 


9.0^: 


Density 


0.88:2: 


MI 


35.0 


Density 


0-880 


MI 


0-80 



EXACT: 4006 



15- EXACT 4003 



EXACT 4023 



EXACT 403 3 

20 

Table 2 - Daw's INSITE (TM) TECHNOLOGY PO LYMER fITP) 

Product Kev Properties 

Engage CL8200 Density 0.870 

MI 5.0 
25 DRI- 0.5 

Engage CL8150 Density 0.868 

MI 0.5 
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Affinity SMl.3o:o . 



Density, 

Mi;^/-/r 



MI, : 
DRI 



■ ".o.-.9:0 2 
.30 .0 . 



•:Eri|ag^^: L 8:opD 



10 



•MX;,. 
DRI 



o:. 87;0 

^; T ;.o;i;: ' 

2-0^ 



1:5, 



20 



25 



30 



. n : a ' : fit^' ^S£t. * preset :iHvehtion P@^Ul;ilSfflJ' 

"Sir S t ^iii'^ ^ 'i-^^-e^^^w^^saiM 

^S g en^s^ 

cfe^re^^^ 

and/or coated with a satmrant ;f ormula ^ a salt 
layer; and' a /clear protective or topcoat Layer- 

X* see type, of application, little or no «P»— |= " 
s l or all layers of the floor coverin, 

reouired. The current invention includes a range of floor 
coverino systems from those wherein" all layers, except the- 
topcoat are foamed to those where none of the constituent 

layers are foamed. 

The sheet materials of the invention may be produced by a 
™-ncess comprising the steps of: 

Tr Tain, a s.itaole poiyaDcene resin in accordance v lth the 
p"sent Invention and at least one additive comprising a 
present i formation, typically a spread 

filler and optionally a ^ue<= 
coating or calendering, processing aid; 

coating n T . esin into intimate admixture with 

bringing said polyalJcene -e 



SUBSTITUTE SHEET (RULE 26) 



FCT7GB 95/01855 

WO 96/04419 

/-v.vV . said at least one additive in .a high .shear mixer -fo^ .; •-, , • ; j- • 

period of 'k least 10 minutes; at an elevated temper 

a* least 75° preferably irop. ijTOp: to -ZSp^a,/^ j 
S%V:$S . from .13 0 to 2 00°C, ; f 6^;.,m^lting- ; the;:p^ | 
fm^i^^<3- ^sufficien^ ! 
^§:t/^ .state; without stibstan^ial^ ■ 
■ forming; ihe'^fiui^ -;V ; '." ' 

allowing, said sheet to' ;cool ;aii^ .solidify v^... \ ./^ .." • . : : \^ ^i^iv^^i : .iP^ v J- ^; ti;^i 

f^M^^SiS-. In one ,;pre^ 
'^S^^^?So ; .said' : -iliix^^ 

iSS^ ^£ P las'ticxse^f. -Nevertheie^;^ 

theret may" ^ included in /the - .mi^rttirre' .one; or^^orefv . 
--3 : p^^ticise^' or;' proces^ 

V .. polymerisable . plasticiaer / then the: prpcess: "iw^giwSer ; / X; ^ J|V 
:-^5 treatment of. the solidified .sheet .in-orde^; al^ 
I " :T the pTasticiser . Where" -fugitive , ;;plasfci^^ 

:r process advantageously includes/the .step';o:f .yoL^^ 

said plasticiser . 'V^- 1 --?^ 

The. sheet material production processes of the present ._; : ^:.^v,.; V;- 
- . 2:0 invention have significant advantages over those; made using;- 
conventional polyalkene or polyolef in resins. Apart fr^;v,. ; , 
the superior processability which allows, the use of '. : ,c. \, ■ 

conventional existing production plant previously utilized 
for PVC resin based sheet materials with minimal 

25 modifications, they also have lower energy consumption costs 
due to the substantially reduced curing temperatures 
required as compared with PVC resin based production which 
involve increasing temperature to effect a thermal curing as 
opposed to a cooling to effect "crystallisation curing" by 

30 "solidification" * Further benefits that can be obtained in 
relation to particular floor covering layers in products of 
the invention include better toughness of the outer clear 
coat layer with better impact resistance resulting from the 
lower crystallinity associated with lower density; better 

35 cell recovery in' foamed cushioning layers; and better filler 
acceptance due to more homogenous nature of the polymer 
(narrow MWD) ; and good flowability of the saturated layer 
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' 1.V- ]_ ... , ^ T nth Tittle or no coinonoTrier blocking^ 

resulting from high MX v.itn li^-l* uj. :r^^i^ : %^/^ : ^.':r 



in raiatio,..^ 

..>■■: • '•. . - ■+-:^„^::^+. : Uay~ nnTvTiier Resins-. . ^9}^%^^^i^^ti 



it: will be' ar^r eclated ; ;th^t ot^ier .polym- 



thbsPspfc^^ 

1.^ i^^^^^-t^^onoiri^^bv^^ngC^a; cheaper; ^poiyal^e^^;^;;;;:,,-/ 



. resiiSHr t& mote £f a^PF-^^^^^^^'^i .,. , 

t> a^oun^of^ 

S depenE ^riWily on h^ ^hey affect; the ^idity ;:and . ? pr f 

•nl coatiS characteristics of ^thW m^rials of the inventao^ ^.' 

» Thus, for example; ^^l^^l^^P^q ^|??gi^*^^^^$ 

of^saWol£^ 

resi^'de^din^ 
&- v sheet ; layerV : Thus; : for ' exampley .^relation tb . the • cle^^pv 
% coat layers the amount oiTsuoh other polymer resin: would^^v,:. 

normally be restricted to. a lesser amount of not more, than^ 
-.; . around 15 to 20-%w/w. . • •• ' • r;* ; '. : " • " 

S Additives that may. be used in^.the^ materials of ; the- present, 
' - ; invention and ' the amounts . thereof, will depend ■ on the ; . 
20 function and desired properties of the sheet material and-,,; . 
' may also, to some extent , depend upon the particular polymer, 

resins used. Principal additives and additional processing. 
" steps generally well known in the art, that may be mentioned, 
include the following: 

25 1. inorganic fillers and reinforcements can enhance the 
various polyolefin based layer or layers in the floor 
covering material, which is the subject of this invention. 
This enhancement can be through improvements in appearance, 
physical properties, or chemical characteristics. The 

30 particular inorganic filler/reinforcement attributes that 
are important are the nature of the inorganic material, the 
shape of the material, and any surface treatment or coating. 
There are many important aspects of the inorganic material. 
Density is important in the application and long term 

35 utility of a floor covering. Highly filled back coat layers 
. (e.g. up to 85% by weight of filler) can be very useful m 
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this regard. Another basic. ..material attribute 4s. .hardness . 
Increased hardness is desirable in. the final product,. ; :t)ut j;.; 
too hard' a filler (such as si'^c^. .can have .negative, .a£fect|- 
on the wear of processing eqxii;pmen1; : r: \:such as melt mixier^ : . and,/ 
? L 5 extruders . Table A lists spiiieyPQ^on inorganic; 



f illers/reinf orcers 


• TABLE v> ; 




INORGANIC MTEEIaS; 


'DENSiTy-;.^';/'^ 




Calcium 1 Carbonates^';; ^ 




:.3v:;;y;/'.' : ;-\ : .: ; H ;i 


. TalC • 






Mica 


2.8 V . ' ' [■ '. 


. 3 . f 7: f ; ; 


Glass Fibres 


2.9 VO. " 




Silica 


2.5 ' 


7 . 0 . • . /. . ■ f 


Wollastonite 


2.9 ^ ' 




Aluminium Trihydrate 


2.4.. 


3.0 * ; 




Magnesium Hydroxide 


2.3 


2 . 0; $ 


Titanium Dioxide 


4.2 


7. Of . 



.15 



Whiting filler is used to increase opacity. Generally there 
is employed less than 500 PHR, preferably from 2 0 to 12 0 PHR 
20 in saturant formula and foamable cushioning materials and up 
to 200 PHR in solid backing layers. 



The optical properties of titanium dioxide make it a 
particularly good pigment in obtaining a white colour with, 
good opacity. Such a colour is desirable in the layer upon 
which the printed design is placed. This is located below 
the transparent wear layer. Lower levels of titanium 
dioxide (2 to 6 PHR). can be employed if a white filler such 
as Calcium carbonate is used at moderate levels in this 
layer. 
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calciu* carbonate is of .pabular utility .in :p=^=|ip|g' 

^ position,. ^ s ssV:s^^, .^.^^m S 

■> toase .•■v-,-,: • ^^^i-'stress crack resistance, -0^,;, 

$£; water vapour and?; ; oxygen ; ;per^aJb3-i,J-x;y 
i- : T alc ls:^th e r::illler ?: ^ 

' talc to'be'more^ effective tixa^callcta carbo^e ^^.ga.rd 
5 to increasing stiffness,'^ deflection te^perat^ean^; , 

^ dimehs^na^s^ 

calcium ^b^ate ^ehtr^ on 'redubed; impact; .stren^v^ma^^ 

^ lurface/and lower ther.oo.idativ, 

■ •" ' a lamellar structure and^ has similar advantages- and, • 

disadvantages- ; y ^ /■'S^r-i:'- 

: High aspect 'ratio fillers Reinforcements sucli-as. .. /^Vj. 
". wollastonite and- glass' fibresV have, an even stronger ef^t;- 
20 than talc and mica on increasing the modulus of elastxcxty, 
:. tensile, strength, and heat-distortion temperature of . 
polyolefin based systems. 

The improvements provided by high aspect ratio inorganic, 
additives would be of particular assistance in these floor 
25 covering systems made using a permanent plasticizer or 

processing aid, such as liquid paraffin. In these cases, 
the stiffening action of such additives would compensate ror 
the loss of stiffness produced by the liquid paraffin. 

Silica in its fumed or precipitated forms can be useful at 
30 low levels (0.1 to 1.5%) in the polyolefin formulations 
where antiblocking and printability is of importance. In 
the floor covering system these would be in the wear layer 
and in the lay^r upon which the printed design is applied. 

Alumina trihydrate and magnesium hydroxide, in the correct _ 
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•:;\v;:.>V.-v;' -- particle sizes which for most systeio^ ; 
: """""v- microns.'. in -diameter, can provide, the/same type --of ../;pr.^^ v - " /, 

. enhancement ••provided " by ..calcium; :c;arbpjiate - - - ^-^d^ 
';v/^y , ' i -^^. tfcey ^caiv' 1 p^oxride : usefiiO;-^ ir.e resistance and rsmoke*-.^ 

ch^act ^ris^sSs^;- ' ;This.;;^iia ; be ^di : s;cas^ed in /mo^e /det:^£^^ 
the f iie ; ^ resistance section. " ... . \ _ ' . . /-j"^ 

-\r ^ ; ^ :^!^V. " 2. . • ; Po;l^p ]^f in^at er ia:$f:: for fiopr .qoyering, ^y^fee^- 

. erilianced^tiy . ; t^^use; of ^^herth^rmal:-. andvaig^^ 
^^rMM£^\. For theinnal ^stat&^ 
0'"'^'-^S?^ used ^i^;;;V;a^ 
'^^^^f^^^ ' f ificiO^^str^^ 

'1' product" teving^ : less :he^/histo^ v : ---V. 

X /.vC". • calendering 62^ 

'^\y : v; ; -V. foamed : systems;; ' however, , the poiyolefiri . r^sin&^wiil^b^:;;. '^;X|£w£^ 
:: '.'•■.■'rs.- exposed- to -temperatures'; oyer iso^C for. some;; tim^ 
\-;/- • process. . ; -" -\ '^:|!fs^^ 

• v. suitable stabilisers include, hindered - phenol at f rom .-a, 05^ to^ -- ■< -; ,y ^ . : -; - ; 
"X • 0 . 30 PHR, "optionally with co-stabilisers e.g. ' : organps^phu^ '"'rM 

.- compounds sucfr as DSTDP at from 0 - 2 to 1. 0 PHP;. More^: . ; . '.i^r / 
20 : particularly good thermal stability can. .be obtained iiv ;t^esie< : - 
poly olefin systems using a high molecular weight hindered, 
phenol, such as Irganox 1010 from Ciba-Geigy ; ^with one : or.{; : V;' 
. more secondary antioxidants such as thioethers and 

phosphorus compounds. Distearylthiodipropionate (DSTDP) and 
25 Ultranox 626 from GE are examples of these types of 

materials- An effective thermal stabilizer package from 
such systems is 0.1% Irganox 1010 , 0.1% DSTDP and 0.05% 
Ultranox 626. 

Hindered amine light stabilizers (HALS) are particularly 
3 0 effective in protecting polyolefins from photo-oxidation. A 
Polymeric HALS, such as Luchem HA-B18 from Atochero, is 
particularly effective in its own right and has the -added 
advantage of showing no antagonism for other additives such 
as DSTDP . The inclusion of 0.3% of Luchem HA-B1S in the 
35 outer wear layer and 0.15% in the layer just below the 
transparent wear layer will greatly enhance the light 
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; /, . • ••. •; ■ - 14 -: ■ . y^;;£^ 

■ resistance of the -subject polyolefin floor /covering .syst^',. 

- 3 ; Lubricants and* ; process ing; ... aids ijiay be ,of . assistance . : 
Jii; the; : itianiif^c^rey|;|§e|p| 

Tn i s will :be5very /.dependent ;pri : ' : ;the ;spec±ficvproce;s:s.. -^r- 

tjpi ex€rus£pSS^ 

'lit- lubricant may be/o£ assistance,'- / Calcium, and zinc^st^e^at^;:'| 
IK ..aSx^^ 

providl^!^^ 



V/MK: heeded;! 



^^^I^SSI^^''"' 4 . " Depending;; on-thq;s^^ or caiei^ierjng- ;^ocegg? 

iS^^S^^S^' and' conditions^ 

^S^^^^-S:" system^Jtiay- ne ^ usefuT;"- Grafts of; poly^le^ins' and; a^^0^c^|E|| : 
! ^^&<£^w£:H ; ;v' - are : use£ul r at tne/o:.,!.' to;- £ a*, range.in; J^rpving^a .s^pn^e^'-' 1. 

■ '■>/l: : ~'f^ ';':■'•■■ :%£15\ .more elastic melt .' /■ .■,'/'.. . V% : 7-'V •' r^hS'i 

5. In^ the pblyo'lef 

i r ^;: : '^,;;{.;-^. subject of this- i^entipn^;/i6r ;; 

V- ■' ^"l ;"; J^.'.Vi"!-; \ desirable tics- have one or\more;. oiT the-layiets{ln ; ^e: struct^getj 
;. ••• v . : (but .not" 'the - wear ' layer) .. t£- r be*; expandek : ;;ih: the, . f orm.' of a p^K- 

20- close ceil foam/ One effective route to such an expanded^-; 
, ;.'.•• layer is through the use of a chemical blpwirig agents In 

polyolefin systems azo compounds, are especially effective. 
An example ox this class of compounds is Azodicarbonamide 
(Celogen AZ from Dniroyal) . A particularly useful feature 
25 of this compound is that its decomposition point can be 
reduced from 220"C to less than 17CTC through the use of 
activators, such as zinc oxide. This activated system can 
be deactivated through the use of inhibitors such as 
benzotriazole. If inks containing benzotriazole are used to 
30 print on the surface of a polyolefin containing Celogen AZ 
and Zinc Oxide and the resulting structure, with a wear 
layer added over the foamable layer, is heated to 
temperature between the activated and inactivated 
decomposition temperatures, then a raised pattern (chemical 
3 5 embossment) is created in the sample. 
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'~£:;'i;£y A supplemental blowing agent such as ..aluminuni trihydra£^-p^^ 
:r.££'<'-£l r Z be employed in' these structures.'. Although its priinary^fcs^^ 
Z;W^'^£^ " is. that of a "iiaiie .^retarding ' additiye^and-^in organic . f 
^S^'!-^ it -has ".a !usef ixl^auxilia^ 

gives? :6ff : ^ : headed -above /:2:aorc . ^ ;vola^fei^^ 

"•'^il^ fugri^ 

useiul^xole as^a suf^ ' • 

Iiy,:the>case^ WS 16 *^^ 
W0^§M^§iii' fbamkble /• custeanirig:.. .lasers ' at; :f r om; :;2^% ' t o£t. S PHR f to ?^|S^ 
with ,a ^suitakle^ 

Some or all chemical blowing^;agents;;; ? can be replaced 
■^■'/T* l^Vv' mechanical foxing,, given the; ; corTec|.coridition$;. • Sucl^^>^ 
•/./;^^^ ; vV- conditions involve the mixing into, the; polyolef in^base^^^ 
■y^--£\£: : mixture, that, will become one of the -layers in t^-flo 
-r ^£ :y V ' '£ : 'i5-.- covering; material; air or another gas, / under ; condition^ 

• will produce the desired number and;; size o£ -cells inv^i^^ 

resulting: foam;. ■ -In the. spread: coating; ; system^ the . .Tnixtur^;v^^ \^£::'if^£;$ 
: . , applied-.. needs, to have a f oam structure neap to that of: -v- : ;^^ 

"v ; ^- • desired product . In the extrusion' or :caiendering : . ■Process;;:,;;:;: 
; . •> ' ■ "■io- the gas heeds, to be in solution in the polymer or as sm^l^ .:.-,--; -'. ,.\"' 

' micro bubbles at the melt pressure in the "extruder sy sternly ,;.;... 
Expansion takes place as the melt leaves the extruder and?-- 
goes from high pressure (100 to 700 PSI) to atmospheric 
pressure- In both cases, it is important for the cell 
25 structure to be frozen at the desired size by a rapid drop 
in the sheet temperature to below that needed for cell 
contraction or deformation. 

6. The properties of the polyolefin structures in the 
subject floor coverings can be enhanced through the use of 

3 0 crosslinking, conveniently by means of an- organic peroxide 
e.g. at from 0.1 to 5.0 PER for increasing toughness and/or 
stiffness of the sheet layer. Dicumyl peroxide is a reagent 
used extensively for such reactions. This material becomes 
an effective crosslinking agent at 19 0-C. In the case of 

3 5 crosslinked foamed polyolefin systems it is known that a 

better foam cell structure is developed if the crosslinking 
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is: done before the .f oam. is formed- / In -systems :inMb:lv:ih:^-V|-r 
Celogen 1 /AZ /for :.f oarning and dicuiny 1 peroxide' for ■ 
cross linking^ 

time/^ano^ .^mp^rattire;..-^- :;I;£ ■ a;;per oxide, mt^^pw^'^ 
, -±eii;per^ufe^;^"suc^ ^as .:2~;;;;2S£xsT>^ 
^■'vi - used; : :then"'':thevvcr oss linking' could be.^ carjLTie^ 

170*C :; ;foil6we^ -.f oaming-iprqcess-Vat ■ \a-9^*e ^ -V : 

The; ^development 
systems^ c^^be^r^rtihero enhanceC J&£" *re^ 
^jSo filler to/'be ;;usedrwitH- vinyl;; si lane. _ ..The- ;y':my^^ 
y^fe becbme^attache^ 

forming;-. t^te'icross^llihke^^ tfre-;jie:co^^ 
7/^- produced- free "radica-lsv 7 '■' ' •.'/' ^ 

^ ' In non-expanded, layers' Dicumyl -peroxideV - wouldl ^ 
1:5: cross liriking agent.. In layers to be- "expanded 1 ; -uisiiig- 2> .^-^bis;/; 
• (tert . butylperoxy) butane, in con junction wi^- axi-jacti^t:ed^- 
• < ; ; : : ■ Celogen AZ. blpwino; ; -system-" ;would-- be' desira&le .- ; ■■■"■■;Eti» aiiir f ^iieo^S 
,v^.. layers to. -be", foamed/"'. the filler- should -bet treat ed^rwith an ; z : • •" : 
■:r agent such as vinyl siiane that will provide sites of 
.2Q:. unsaturat ion on the^ filier particles'. 

7. The flairunability and, smoke generation of the polyolef in 
based floor covering system is of importance. Fire 
characteristics can be improved through, a wide range of 
additives. Various inorganic compounds, such as aluminum 
25 trihydrate and magnesium hydroxide, that give off water at 
elevated temperatures are useful as dual fillers/ flame 
retardants. Phosphorous compounds , borates, and zinc oxide 
all can play useful roles in improving the fire 
characteristics of polyolef in bases systems. 
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V measuring system- .9 to a .first ..spread coating ";uni^ 10- a ^ 

which' 'the hot melt' saturant formulation ;3 ,|at appirox ^ r p.#C^ 
isf applied onto -one ■ side :';Xi .:of • ^ .'first. ^p.l^Lexv Vl'2- ^fco. --^i^-^^ 



-predefcerfiiiied .:thicJaiessr'';bf^ 
f. irst :knif e~ 13,, f rom a .first / cprii'iriiiou^ 
1^r^:;iaixer: , ;i4 . . ■ At'; the \p?^ 
••ti^^'sa±iira^ 

' at"-^' iripli 16 .-betweenVthe;;^ 
tissue- web -'support "irolier; ;!:!- " , ;i Tli^ _ ;, £mp 
is>::then : '^a^ -a^lairge;.^ 

f or^a * surf ace .tempera^^^ 25 v tQ ^p-^C -,^d:_f 

f||i- ; smilier : '-;diaine 

c&i^." ;6r- solidification:.:' ■: ' • L - • ' 

Th^ hot melt foam -and back-coat .-layer;- foOTUla^ 
f}ip? then - successively applied . to 'the', coated ^ tissii^ we&^ifc^^^ 

approximate; thickness of: 2 and' 0 .S mm;, . r especto^^yi^ ^^tSl?^ v - :^^?S r ^'^v- ;^ 
" generally 1 similar manner at second and'. 'thirti. :;spread^"ce^ 
units 21, 22 / except that a>- largre^dlamet^ 
Mi;r is . omitted at the back-coat, layer stage.:; The: xe^lixng^; ^;;^^^^^^T 
three, layer sheet material 2 is then • coilecfcedr ori-:;a" 
drum 23 down-stream of a •second: accumulator 24... .If:;:desirel|'sfS 
•'•A this' sheet material is then; passed to-' a "rotogravure or ...attexy' : r;\y^''^'-:[^ : : ^ 
A f :>- printing station for application of graphic design ■-material.:-;.. . ;; ' : ■•• 
etc. in generally known manner, for example, using ink 
25 designed for chemical embossing.. 

Fig. 2 shows a second stage production line 101 in which 
like parts corresponding to those in Fig. 1 are indicated by 
like reference numerals to which have been added 10 0- The 
three layer sheet material 2 produced in the first stage 

3 0 production line 1 is supplied from a supply drum 107 via an 
accumulator 108 to a fourth spread coating unit 110 at which 
a clear coat formulation 125 is applied to said -sheet 
material 2 at a thickness of about 0.2 mm, and cured as 
before except that in this case a heat shield 12 6 is 

35 provided between the chilled drum 119 and the hot mixer 114 
to help improve temperature control etc. 
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if -desired ''a ! further /foaW::ba^ 
■■^0: ! m&SS' using - yet another' spread-coat ^plicator. (;not; ■ shown^ 
'^^M&IMM wilii'' •incidentally be appreciated tiat in .accordance/ 
f^-$^BSIm§:- comm'on^ac^^ 

■MWW&iW tS^rious; l^ers; can; be ; ^ried .^o;a; sreajer ; p^lijs^^ 

Si^^m^M^Wi^i: extent. ;v -^.V ; > .''./.::•: ^iy^r..^.^;:. v ; CV ^-l-^^^^^I^S^^ 

liSS^iilSll{ : FiSl?whie\:k: -polish:: or .i*=fi^^^ 



w«sa«^m. this5cait ::be ; } 



^^^^^^^^mi' this :-cari .;i 
SfisiiHSWIj' T^reSal!^ 

t:Sfr^^- : i^|or§ar^^ 

"''-•-/?; ^T~'^-^S^,- selective 'control ; thef'e^ ; " by ; £he^ 
v}^y ^^- ::: ^:;-^'vg' ; is us^df wherei^on ' f inajl"' coolin| : 

f: : ;';T' N£' malarial/ 'takes, place- 'at( ; ru^^;codli^ '^^'.l^G) ;pr^g ; |g||g|||g 
.'.;'.;'. V ; :;:V:^;:^;Cr^; f ' collection on the 'take^iip, flrj™-: '\\-. -j r: \ ; . '-'X;-'/ 'r^^'^'^^J^^^M 

"\ :;V : Me lt.. calendering can also be used to- produce -the ^ floor:;: -. ; ; >;-f ; ^ * 

•-'"'•V^ ,; : >v/; ; ". CO verings; which .^re the subject of this invention. ■ ftlthotag^^.:-.-^;;-:,;;;- : 
• ■ , , Z 2 6 both- rolling sheet and viscous blank calendering can.; be ' V 
, ,;[;: '{■ XX employed, rolling sheet is preferred wittr a glass fibre: web, : ; • ,v- 
: ' : being the preferred substrate. 

A multilayer laminate is prepared by applying a series of 
melts based on the polyalkene or polyolefin resins as 

25 described in this invention. These melt calendering 
operations can all be done in a continuous way using a 
series of calendering rolls, or they may be done in a 
segmented fashion with a single layer being applied followed 
by a - wind up operation with additional layers being added in 

3 0 separate operations. In addition, a combination of 

continuous and discontinuous calendering operations can be 
employed. Thus for example, a saturant formulation can be 
applied to a glass fibre web followed by a foamable layer on 
top and a, base layer beneath. These three operations being 

35 carried out in a consecutive way as the material passed 
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V-'-"." : through - three different " sets of calender rolls bef ore;g|;' : ^ i ' : 
v ■'- ■ '■■ v up . Additional processing steps can be .placed between , ^ ,;, 

m&&- among calendering^ operations. . /.For .example., _ the r^^^^^Z,, 
produced by applying .ttiree ..polymer layers : to a.gl*ss.jEg^ 

itlllf decorat^fia^ ^I^Pll^glSSi 
SilSf d^ti^t ; |aSnB»R Jcouldjbe^^ 

calendeHnS slep-.to apply. r .a :wea^:;iay|r ^o, the f^lopr- ;• \^if^^- 

applica^nV ofV-the;-^ flayer V^ith^.'in^ ao^^^^^g^ 

•-^.-r:; ; v ^ ric ^:;i^ s ,[ through- the. formulation' ' of chemical.. .fl^;^^ ;- 
i^tho^^S^ 

addition;, ; the physical and; chemical properties jof^ the ; : :k : r[ ^;^ £ . 
t^-lK polyolef in resins' could be enhanced through crosslink ^^p: : ; , ; 
V formation in these layers" via the use of a. crosslink&^v •: ^ V: 

system* , . . .: ; 

' • / ; - m the melt calendering process, a polymer melt is applied:; ; V 
. . ' to a Iseries of two or more, heated rolls in such, a; way; tof >;.;; .'. ; >; 
:\ .20: produce! a layer of polymer of uniform thickness:. The melt; ; ^ ^ :^ 
, ' is prepared by mixing the polymers and non-polymeric. -;'.■; i r -.-;"■ 

• components of the material; under conditions of elevated ; 

• temperatures and- shear. Devices such as extruders or mixeirs;-. /, 
can be used for this process. More detailed descriptions qf 

25 the melt calendering process can be found in Chapter 83. of • 
"Handbook of Plastic Materials and Technology" by Irvin I. 
Rubin and published by John Wily and Sons, Inc (ISBN 0-471- 
09634-2) 



30 



35 



The floor covering structure, which is the subject of this 
invention, can also be prepared by melt extrusion. In such 
a process, one or more polymer layers can be applied to a 
continuous glass fibre web in a single extrusion operation. 
When co-extrusion is used to provide multiple layers in a 
single pass, a separate extruder is used to feed each melt 
to the sheet die block. Extrusion operations can be 
intermixed with other processing steps in preparing the 
final structure. For example, a glass web can be saturated 
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m and encapsulated between a base.' layer ■ and f oamable l^^g^^.^ 
W' single co-extrusion pass involving a three melt £^ f d^s^gg.^^,0 
;j| die . This .structure then can be.. subjected to a ^ P r ^^0§%< : ;:± V ' 
W process followed; by asincgV:^^ 

A. thermal treatment .can.f ollowVfhe, :a|plicat;ion ;b^^^^gy^^. 
St layen in ^eithfea> continuous or discontinuous f. a^.|i^^^^^g.^:g-; 

^ layers .SS^nirn^c^gca J^W^ng^-gl"^- ;* n ?/ gr -.: J- S ^ iS^lS^St >\i^ 
cross li^ing^ : 



The 



floor 

approach, . . . 

scope through' :;€he usejp^ 

M processing; ^ids ; or ; plasticizers . .This involves' the- a£d^Sp. 

0 f a ' liquid- or liquids' to the -various, poly oief^ ^V^fe/ 
'M; formulations \ used': to "make the ' discrete " layers^ ^;^\ : S|ff |S|: 
$5: structure . ' Su=V a " additi°n. : can bemused to; . iower: ; the>^ |£gg^ 
temperature-needed- to obtain .'the viscosity .^eaedg f ptr;go|^; J 
• ; :S' processing ... For example, white; spirit, ' pe^o^um;: ether ; ^^|: 
'% mineral "spirits; can be blended; with a: .polyolefin iayeivr ;^gj£. 
. vC system using heat and shear mixing; to produce a; hpmbg^nous^ \ - 
low viscosity material which can be processed at a lower .J^- 
'H: temperature than, would otherwise' be possible. This -. is' ' a;- .;,;r - 
- / ' fugitive system as the white spirit or other plasticiser 
■25 evaporates from the surface of the structure, after the 

system has been applied. Preferably, the vaporized white 
spirit or other plasticiser is captured, condensed, and 
recycled. Alternatively, a non-volatile liquid plasticiser, 
such as liquid paraffin (mineral oil) can be used.. In this 
30 case, the resulting floor covering structure will retain 
this material as a permanent component. Mixed systems of 
fugitive and permanent liquids can also be used. The range 
for such additives can extend from 200% to less than 5%, on 
a weight basis of polyolefin. Most desirably though there 
35 is used a polymerisable plasticiser. 

The polymerisable plasticiser monomers that can be used in 
accordance with the present invention are those that are 
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solvents for the main polymer component (_s) 
f::SSM0:- product. They , need not, and would normally -'not, be soij^^^yj-^-^^ 
SSfiSlv for the inorganic components nor for ; other rcjiiporrent f^^^gM^SS 
^Pif|;f:ji|' ; , m ay. themselves ials p v :be; Joiymers, ; such'..^ .imj^ ; :noa^ 
t?Ei£Sfii texturing' -.aiias pigments./ "andj some ' 

SSBII monomer : s4ili; ".in^neral , ; ^have^ long; se^g^^r ^gl^^HSifliSS 
••p^o i ief in 'vlike^': within -end group &aiTis^af>ab'^^ 

structures /are ^ydrocarlbons wltlh'teV^or ^^^^^'^^^^^^f^t^i. 

WXmMm- and^exampljs ;of '■^^^o^f';^^\^^^M^^^^^^^^^^^^^> 
iSSillilt ' steaxy:! (ci.HS. . S^ .steuctui ;es; ^^e ; ^ri^^:^M^^gg^g^^: 
SliiSSiiiE^ o£ .cyclic;;" depending; "in^part. upon'the,: strn^^^^^^^^^gg^^ggg 
fWf^^^X- polyolef in . ' The" terminal polymerizabTe group: can '^^ff^^^^^^B^. 
; ;pv;V S i m pie- unsubstktuted double bond, .V such ^ 

SSSiW^fiS' more, complex unit such as a methacryla^ 

^'•^-v^J-^'^^S--- methacrylate. ," . ' ,. ■ " • 'j'; '-^ ■ .^^^V^^^^^^^^-f^ 

"'■■'■['.' : : ■ Along with- the plasticiser monomer ^ or ; monoi^r^- • c||i^^|-||g^||ii| 
, . ; ' ; '-,.' ■]■''■' that generate free radicals, at elevated tem^ratur es/,ar?^ •j.-J'; . ^ . * / . -:;r 
: /.\ f; - ; ' optionally ■ crpsslinking monomers may be used, to, c^^. j0^,^:^ : 

-20 resulting products and to provide\ er^anced properties. : ^ 
J""; classes of free radical' .generators can be used, hut -.• •* * '"'"*/':'• . 

'■ . ; materials, in the peroxide,' ketone peroxide 

r...'-K- : - peroxydicarbonate , peroxyester , hydroperoxide , and :-V-.£ 

... peroxyketal families are of particular use. Also of utility . 
are several classes of azo compounds and a variety of 
photo initiators. The characteristics needed in these 
compounds is that they are substantially non-polymer isabl-e 
i.e. remain essentially dormant during the initial mixing, 
compounding, and product fabrication process but can be 
30 induced to produce free radicals at a rate that will 

initiate a polymerization of the monomer e.g. when the . 
temperature is increased, or when exposed to the appropriate 
radiation. For example a material such as t-butyl 
perbenzoate has a half life of over 1000 hours at 100 C, 
35 while having a half life of less than 2 minutes at 160 C. 
In a polymer /monomer system containing such an initiator it 
would be possible to process the system into the finished 
product form (i.e. shape or configuration) at 100 C and then" 
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cure the system by a. brief exposure at 1.60 C. '//-/\X/;^^ 

*^/&/£& When polyf unctional monomers : ,ar.e. included .in the .!sysie^ 

a ' continuous- crosslirQced ^po'l^er^;s^stein .:caii be T ,f o^_ed 
- « . . . . . ■ .... , .. ^ optionally.' : ^dai£ion^;fc .^^ei^aSo^^ 

lat ivii^pr.o^ 



-c^^v^SS f F the.'.monoin_er.: 

ke included that 



existiri^^ .;s ; ys":tem^ ^(^rite 

fee network:);^ is^obtainedl ■when -pne( i aS', ,tjtje. -^o^coa^p^ 
[g^- (;i..e.pVthe^ prie-exis t irig . poly olef . inland, ' ■ ^e ; ;pply^e:r^ 

Pl ast ^ c ^'^ ::: "-°^°^ e ?^ . : ^ s / ^^ ss ' : ^^^ e . d ^ , - w ^ e ?,:- kofek ./sj^^^^ 
cross lirb^d•■•an^lPN is ,f oraed-/ \* _"" -( \ ■■' , 

' v ^v^Ti:^ >^ 7 7 ". To prevent ' premature' pblyTnerisatioh. .of the plastici^e^ i-V^ 1 '"^ 
" : - ~>^^' : ^^->^^f monomer it may be useful to add; additional: irihiJJo^^o 
/^^^ system/ Most commercial .monomers are prqvided; 

K V^-" /• / '■■ '^k^S ' inhibitors^ to prevent * polymerization during hapdlxng^ ^and?::\ ^'l-rf^^^ 

i.'V-"'- processing ./ ■ The "level of such inhibitors- should \be^-. 
■ - :/V - -X 7 /- increased, to- compensate for "the time; spent /"under. theV" .i^XXv-V^ 

-V 'VXXX polyolefin polymer product forming 'conditions^, : i_ 
: '< .y^/..>/^^ used to .form, the' base polyolefin P°' iv ™er - : into ; 7^ 

--"'".^ - XX/X sheet or some- other shape or' configuration/ iir this/ ' XX?XV' J XX ; 
/: V ;^;:W^ connection" -the. temperature "is:, usually. . the. .most sigrrif icemtX/---- -y^A -;' : //^S 

•/"X : ;---v- factor, but other conditions may also, be . relevant../;^ . 

"XXX: example, stearyl methacrylate is commercially provided : with \v : X' X/X :: "" : ^- 
275 parts per million (ppm) of the monomethyl ether of "J" 
/- ; . hydroquinone (MEHQ) - Depending on the times and temperature* 
25 involved 1000 ppm MEHQ , or more , may be needed. Inhibitors 
from a wide range of chemical families made be used for this 
purpose. 

The polymeric system and the monomeric system can be 
combined in a variety of ways to give a low viscosity 

3 0 plasticised material that can be used to manufacture many 
types of products using several different fabrication 
techniques. The combination of the solid and liquid 
components can be done in any suitable manner e.g. by using 1 
a continuous or batch mixer, various types of continuous and 

3 5 batch blending devices, and various types of extruders. In 
all these types of equipment the solid components are mixed 



suasnruTE sheet (rule 26) 



PCT7GB95/01855 

WO 96/04419 

together _at sufficient tenpera'ture'" and with 'sufficient. .,s^^ 
■ to achieve '.both distributive and dispersive ..-mixing-, /^-Th'e \^Ap:*r ;^'-r^'"."^- 



^d'?distrSx& 
sc£i^ 

?SS®|s||v. rec^ixe^ -'iiA^i lP^o^u^|p 

^ : ||p||§|^r. ; fo£m^-V " Inv^ener^l' :tfci^ 

3--;v. it'-will: , jDe- lappreciated::- ;£hafc :pql:ymer^s; a^ ;the.:-.: ;'. , - ', • ^-^y^^^^^^^^ 

#fW" polymeris^^ will res^t;" ^ 

fjS0 of ! polymer; chains which.;^^ 

! 'r0S-. the preyiou^ ^%^^r/;v^ 

both the: MPO polyrne^ /chains; arid^the^pol^frisecj: pli^ 
^V§- are cross -linked then; the. two polymer ;materia^ 

inter engage each . otlier f orining a. so-called/ intei^en^ 
v^;ti' polymer network' ; ;whil^€ if qniy, one of :|kese- ^ 

^■'faV- principle Be pulled; ■ out..^ The latter,' type; 'of - *ia£e^i^^ 
•-^'V conveniently referred semi-XPN. . Such IPN' -antf^s^ 

. ipn materials , whilst having., generally similar physical -V:^/'^/^ 
properties" to those of the other novel materials provided -liy • •/■;.. ± ;' ^ r 
the present invention, offer further advantages in terms of / 
2:5 improved stain resistance and/ or increased resistance to 
solvents both during installation and in use of the floor 
coverings provided by the present invention. 

Example 1 - Preparation of Multi-Layer Floor Coveri ng- Using 
Calendering 

30 A floor covering structure is prepared by first developing 
three layers, in a continuous melt calendering operation in- a 
first stage production line (see Fig. 1) . In this - 
operation, a continuous glass fibre mat is fed into a 
through station calendering line. Each station is fed by a 
3 5 separate melt mixer. At the first station, the glass mat is 
saturated with composition A. In the next station, the- 
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^ layer, . composition 




Ife^e^aric^ 

'r\'j; X^ : ^$^<cti^ec±.&d' on a -tilce'/up roll;- " ' ■ -\V"j;v:>V/.-„ 

v^K?^^ compositions of^ the-" various. :iayers!f^ 

" /' ^ Saturarit Layer V ■ '^^^-;- y J:'';^ r ^}:%[ : '^- ~: 

\ : : :- -: : v:7%! Exact 40 3 8 ' 'MPpv Resiji : i ' -^X ^AQ-^ 

:' ' ' ■■" " ; " Ma^esium Hyi^pxide Tire ;retar dantL '-:XX- . .". ;;• : . ^ ^; ^ i 
:y ' V •-'*;-;■;■ - inorganic filler-- - 

' Dicumyl Peroxide "free. .radical'' source "f or. 'X~l : /''^'\i ! Xp^ 
'"" croslinJcing polymerisation ' A,; .. 2 . 

Irganox 1010 hindered phenol -thermal 
stabilizer for reverting polymer 
25 degradation manufactured by Ciba-Geigy 

Corp* 



0.1 



DSTDP (Distearylthioldipropionate) 
thioester secondary antioxidant for 
3 0 preventing polymer degradation 0 - 1 

Ultranox 62 6 secondary antioxidant from 
Berg-Warner Chemicals 0.05 
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«:'/*:;•*,■. ■ . - 27 - ■?■/*■. - V.:.^"." ; ' : 

.-TO-.-^.'Jb:- r Back Layer ) ' ■ ' 

^ j-':? Exact 4038:;- v v . ■-- ~ / '.• Y\/ " 

2,2- ^ ' ~ " ' " " 

radical 

^^S^- Irganox 'I0l&:.}'^ : /i : r^; : ; 



!",;2-bis ^cjtei^ '^utape ^^ie;;/. >;:&:§v^ : v^ 



DSTDP- 



Ultranox f2:Bi-;,; ■/ - . ■ V-^^^S^^O^ 



/M^';^^^ ' f Foamable ■Laye^ : :fe'r;v? :: • • -' : '" 

J Exact _ sb'o^J^'^^T'^'/.v. v." v:^v;" : ;-/- 
i-"":^^^ WbllastbnitevHi^ ba^c^^m^ 

" > . -"^--";S'c\ V Aluminum Tri±Lycte : a^ - s 

/. ^ - inorganic ifil^:/ : " . \V ; -. . r' K' ^'^^'-^ 

" .V 1 '"'" ."* 1 ■ : - . Azodicarion^x^? : chemicaLl; f;oamiaig^: ;aigent: . 

-\ - V (giving of f ^nitrogen rgasj; - : ;V 2;^~V 

'. : \'c"' s Sine Oxide -fbrKiower 

:.■ v-; "-' temperature ^of\.&zod^^ 

? ';2'6'V '- polymer foamr temperature;. "V • ~6*;8^^ 

-■: ' 2 ,.2 -bis. (text.- b^tylperpxy') : Butane v 2*V : " 

'.J :'- Irganox 1010 1 C^. 1: 

: - "; ; ■ DSTDP , ; ' " V v-:' '"b' : :'i 

• Ultranox 626 • 0 : . 05 

25; Luchem HA-B18 polymeric hindered amine 
.light stabilizer from- Atochem for 
preventing polymer photo degradation 0 .15 

D. f Ton Wear Layer ) 

Exact 5008 100 

3 0 Vinyltriethoxysilane 7 providing 

additional crosslinking toughness and 
solvent resistance 4 
2,2-bis (tert. butylperoxy) Butane 2 
Luchem HA-B18 0.3 

35 Irganox 1010 0-1 
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Ultranox 62.6 



W^S^^S0$S'. *v*mpVe- ^ .rrf " -Multi -'Laver -■Floor Covering ^i^r^ 

Spreafl^Coatina: ■ . ■ ■C^'^'^ 

'M^^i-^M^^^- irivbives-a- '^e^^rea^in^qpera^on t -rather :tha^ 

^M&^W&M^SSl Baa|); ^B--a^B^±6 e^ch\ of ';the £o^ ^qm^^ 

it : will be- • appreciated -th£t various modiif-^ 
k;V;; 1: ^^'SfeS mad^ to .the ''above described embodiment' ^^b- qi*1^^^ 

: - ' from the 'scope-' of '..present. " invention.. _ Thus : " for- ,^^inpie|- . 

" Electron .' Beam initiated" crossli^ 

V- ;-/^>J : ;^ r VC^- or; supplemental process to- chemically initiated: ^: , . 
J;' * Ji'r;' ; ' c r0 sslinliirig ; ' Such cross linking: -can: be ;a|comp^^ 

subjecting' " a : sample to; high-energy: ^.electrons, at: -^do^ 
''•^:"' : :r' : "'' :v; - : ^: r ^- about 6 to 8 mega ' r ads " -over a 30 second" to 2 minute periodV ^ 

'V. /--vv!/; : '-;^p The addition of a reactive monomer such : ;as ;; methylolp^ 
'■■^;->^V^^^ :; ' trimethacrylate' (&TMA) at about 2 to 5 ..parts- is ^useful:- ^ 
• : - v- get a good result from this process.. 

Example 3 - Individual laye r formulations 

The following, polymer resin formulations have been prepared: 

25 A. ( Clear coat layer ) SHE 

MPO Resin Engage EP8500 (Dow Chemical Co.) 100 
(MI 5.0, Density 0.87, DRI 0.5) 

Irganox 1010 Antioxidant Stabiliser 0.05 

BHT Antioxidant Stabiliser 0.03 

3 0 2 f 5 - TRI Cross-Linking Agent 0.1 

B. f Foamable Gel Layer ) 2SS 
MPO Resin Engage EP 8500 (Dow Chemical Co.) 100 
Whiting filler (generic) 15 



CffTDCTmiTC CUCCT ffffBIF 



A' further set of polymer resin f ormulatroris . .is prepared as 
25 in : Example 1 above but with Dow Chemical- Co. ' s Affinity SM 
' 12 ; 5:0 as the MPO Resin component in place of EP 850 0. 



Examnle 5 - Preparation of Multi-Layer Floor Covering: Using 
Multiple Spreading 

A floor covering material is prepared as a four layer 
3 0 structure by a multiple spreading application technique- At 
an initial station a glass fibre web is saturated with 
polymer having composition A at a temperature of 
approximately 10 0"C. At a separate station a back coating 
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2 0 



Exact 4038 MHO Resiii .-- ; ^ . - ■; 

Calcium " Carbonate. ., • . : .;, V A.^-'-. 

Stearyl Methacrylate. C setta±51e; plasticr^ 
Trimettiylolpropane; ttixoettiacrylate 
(settable plasticizer): :^ - 
Lupersol 23 0 (free radical polymerisation^ 
initiator from Atochem) 
25 irganox- 1010 

DSTDP 

Ultranox 62 6 

B. ( Backcoat Layer) 
Exact 4 03 8 
30 calcium Carbonate 

Stearyl Methacrylate 
Trimethylolpropane trimethacrylate 

Lupersol 23 0 
Irganox 1010 
3 5 DSTDP 

Ultranox 62 6 



10 
5 

0.1 
0.1 
0. 05 

PHR 
100 
300 

90 

10 
5 

0.1 
0.1 
0. 05 



tot* 
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^ -«< ? : covering and comprising a P°lya^- ^^-SS^^^^f 

, v ■ SSul. wM' afcieaitvoni-a^ 

^W:: (HKD) and, a sxaU amount of-. 

■^Bi'f polarisation antfnavlng ^ .^^TOfc; f l^i 

:;;,-Va: a . Mel - mdex (KI) of fro* 0.1 to 100. ' \- ' 

/'C^Vv:- h . Density of frbi" 0.66 to,. ,01. 97, - and ^ 

--v ^ fo" of iro» 0.1 to 6... pref^y fro* 0., to 6.5. 



25 4 - 



4 i sheet material according to any one of =1»1» 1 tP.3 
wherein said polyal*ene comprises a copolymer 

4= lpas t two alkenes comprising a first:, 
S^l^r ^having from a to 3 atoms 
a„d at least one further, linear, branched or cyclic. 
30 alkene having from 2 to 2 0 carbon atoms. 

5 A sheet material according to data. 4 wherein said first 
Lorner- comprises ethylene and said further monomer is 
"eiected from butene-1, hexene-1. and norbornene. 

6 . a sheet material according to cto 4 or claim 5 wherein 
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|&|S|ir is used up to .15 :^le,;percen1;-.;o.f >^^^^^^^^^g^^ 
|ftl|-||l| : : 7 a sn eet materxal^accbrd^^ 

M-v^fS ; SI ; - claims ^eixv sax^he^ /.ma^r i^l cc^sj^^jggj^^^ 



-S^PIf alkene having at least . 10 - carbori; atoms and; ^^L^^^^^g^^^^ 

7 /; C terminal fun«=tionai 'group. • " . ~ • - ' T': ':" r ' : : ; :° 

' ' ■ V^ 5 g A polymer resin-based floor covering comprising .a*. jgfe;V ^^j.:^. 

' • /V V ; - one layer of a sheet material: according to : any* one °f c^igj.^ S^fSfe^ 



1 to 8. 



10 A floor coverxhg according.io claim'* which, has a - 
plurality =f layers." comprising a structural layer compris:Lng> 

■2 ; b: a reinforcing carrier or substrate impregnated and/ or coated;. 
•V- with a : saturant formula;" a solid- backcoat layer; and a cXear ; 
protective or topcoat layer. 

11 A process for the production of a sheet material 
suitable for use in or as a floor covering which process 

25 comprises the steps of: 

providing a polyalkene resin in accordance with any one of 
the preceding claims and at least one additive comprising a 

filler ; . . 
bringing said polyalkene resin into intxmate admixture wxth 
30 said at least one additive in a high shear mixer for a 

period of at least 10 minutes at an elevated temperature of 
at least 75-C for melting the polyalkenes and sufficient to 

. ^ . . „,,H=+-aTTt-i allv fluid state without 

bring the mixture xnto a substantias 

substantial degradation of the mixture; 
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forcing: the fluid mxturejinto .a ;f.oo^ -a-nd^g^ 

^S|£ " ^3l|:S ^.:.: a±lowiri ^ % d . sheet -° ■•cool ; and scriidaf ^ v ^ ^^^jlf^ 



pSr'af f in" s^ead -coating- a^i.; . ' ' . ^J;^; " •^•^^jVr^- 



16 ; k process^ according ta^ one'^f ; clai||.i2 to,^ 
wherein: is used' a selectively; ; P ol^erisab^e :liguid^r - 



fti- ' --piisticiser monomer system, which is .-sufastan^il^^non-; ; ; ^;;;;r;r;: 

'^V^-^Wv " sSta^iaf iy : ' pdiyiieriSaiie ■s^seg^entiyvsp; as ^.^^a^^y, 

material' substantially free of 'li^id, pla^tiaiser ; ,. '\^. . -^^J:^-^ 

17 . A process:' according to claim 16 which process 'includesrf ; 
the step of "treating the sheet form material so as- to induce- ■.. 
- :y '? polymerisation of said liquid .plasticiser monomer system 
thereby to produce a sheet material substantially free of 
liquid plasticiser. 



d 



IB A process according to claim 17 wherein said sheet 
25 forming step is carried out at from 70 to 120 -c and sai 
polymerisation step is carried out at from 150 to 250 »C. 

19 . A process for the production of a floor covering 
comprising a plurality of layers comprising a structural 
layer comprising a reinforcing carrier or substrate 
30 impregnated and/or coated with a saturant formula; a solid 
backcoat layer; and a clear protective or topcoat layer, in 
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